Background: HIV and sexually transmitted infections (STIs) disproportionately affect women who experience intimate partner violence (IPV). Objective: The current study (1) applied a syndemic framework to study the collective effects of problematic drug use, hazardous drinking, depression, and posttraumatic stress disorder (PTSD) on fear of condom negotiation, condom negotiation, and condom use and (2) evaluated condom negotiation (controlling for fear of condom negotiation) as a mediator of the association between syndemic severity and condom use among low-income IPV-exposed women. Methods: Participants were 158 women living in the community and experiencing ongoing IPV who completed face-to-face, computer-assisted interviews. Results: Almost three-fourths of the participants reported problematic drug use, hazardous drinking, depression, and/or PTSD; many of these factors were correlated, indicating a syndemic. Multivariate logistic and linear regression analyses revealed associations between syndemic severity and fear of condom negotiation (OR = 1.57, p = .02), condom negotiation (β = −8.51, p = .001), and condom use (β = −8.26, p = .01). Meditation analyses identified condom negotiation as a mediator of the association between syndemic severity and condom use (effect = −6.57, SE = 2.01, [95% CI: −10.66, −2.77]). Conclusions: Results fill a critical gap in previous research by identifying condom negotiation as a mechanism through which this syndemic affects condom use. Prevention and intervention programs should consider addressing condom negotiation to reduce sexual risk among this high-risk population. Further, because IPV-exposed women may experience fear related to condom negotiation, it is critical that prevention and intervention efforts for this population offer skills to safely negotiate condom use, increase condom use, and reduce STI and HIV risk.
Introduction
HIV and other sexually transmitted infections (STIs) disproportionately affect women who experience intimate partner violence (IPV; Gielen et al., 2007) . IPV-exposed women are three times more likely to engage in sexual risk behaviors, including condomless sex, than nonexposed women (Cavanaugh, Hansen, & Sullivan, 2010; El-Bassel et al., 2007) . IPV and sexual risk behaviors seem to be causally related in complex ways. IPV is associated with substance abuse, depression, and posttraumatic stress disorder (PTSD; Golding, 1999) , which independently affect women's condom negotiation and use of male condoms (Peasant, Parra, & Okwumabua, 2015) . It has been hypothesized that these experiences collectively impair condom negotiation and, as a result, increase condomless sex (Meyer, Springer, & Altice, 2011) . However, little research has examined the collective impact of substance abuse, depression, and PTSD, which can be referred to as a syndemic, or the co-occurrence of interconnected, biological, or psychosocial epidemics that impact the health of a community (Singer, 1996; Singer & Clair, 2003) , on condom negotiation and condomless sex. Further, to develop effective interventions, it is important to explore whether condom negotiation mediates the association between this syndemic and condomless sex.
Given the co-occurrence of substance abuse, depression, and PTSD among IPV-exposed women (Pico-Alfonso et al., 2006; Sullivan & Holt, 2008) , their interrelated nature should be considered when examining their influence on health outcomes, including condom use (Meyer et al., 2011; Singer, 1996) . Though the syndemic framework has historically conceptualized the impact of the epidemics of substance abuse, violence, and HIV/AIDS on the health of the urban poor (Singer, 1996) , recent research has used this framework to examine the effects of other co-occurring epidemics on sexual risk (Koblin et al., 2015; Pitpitan et al., 2013) . However, no published research has examined the influence of the syndemic of substance abuse, depression, and PTSD on sexual risk or identified the mechanisms that underlie the association between this syndemic and condom use among IPV-exposed women.
The male condom is the most effective and accessible form of HIV/STI prevention (Ahmed et al., 2001) . When condom use is not initiated by male partners, women must negotiate condom use. Therefore, it is important to consider how conditions that are highly prevalent and oftentimes co-morbid among IPV-exposed women, such as substance abuse, depression, and PTSD, affect condom negotiation and, subsequently, condomless sex. Research has alluded to the fact that condom negotiation may play a role in the syndemic-condom use link (Meyer et al., 2011) . However, research has not empirically examined condom negotiation as a mediator of this relationship. Substance abuse, depression, and PTSD may impair women's ability or desire to negotiate condom use (Chipman, Palmieri, & Hobfoll, 2011; El-Bassel, Gilbert, Wu, Go, & Hill, 2005) . The difficulty of negotiating condom use may be particularly pronounced among IPV-exposed women who may fear the consequences of negotiating condom use (e.g., revictimization, abandonment by their partners; El-Bassel et al., 2005; Epperson et al., 2009) . Therefore, to inform the development of targeted HIV/STI risk prevention efforts, it is imperative to understand how syndemics may impact IPV-exposed women's condom negotiation and, as a result, their condom use.
The current study examined the impact of the syndemic of substance abuse, depression, and PTSD on fear of condom negotiation, condom negotiation, and condom use, and evaluated condom negotiation as a mediator between syndemic severity and condom use among IPV-exposed women. We hypothesized that (1) substance abuse, depression, and PTSD would be positively related to each other, indicating a syndemic, (2) women who endorsed more factors of the syndemic would be more fearful of condom negotiation, less likely to negotiate condom use, and more likely to have condomless sex, and (3) condom negotiation would mediate the effect of syndemic severity on condom use.
Methods

Participants
Participants were women from the community who were currently experiencing IPV. The sample comprised 212 women. Fifty-six of these women had missing data due to the late inclusion of some of the primary study measures. Therefore, 158 participants were included in the current study.
Procedures
Flyers were posted in community establishments in greater New Haven, Connecticut. Women were screened for eligibility over the phone. Eligibility criteria included (a) English speaking; (b) aged 18 years or older; (c) physical victimization from a current male partner in the past six months; (d) face-to-face contact with their partner at least twice per week; (e) less than 2 weeks apart from their partner in the last month; and (f) a household income of less than or equal to $4200 per month.
After providing informed consent, women completed face-to-face, computer-assisted interviews administered by trained female interviewers. Women were remunerated $50, debriefed, and provided with a list of community resources. The university institutional review board approved all study procedures.
Measures
Information to characterize the sample Questions were used to assess participants' age, race/ethnicity, education level, employment status, relationship status, and annual income. The 12-item physical assault subscale from the Conflict Tactics Scale -2 (Straus, Hamby, Boney-McCoy, & Sugarman, 1996) assessed past six-month physical IPV. The 58-item Psychological Maltreatment of Women Inventory (Tolman, 1989) assessed past six-month psychological IPV. A single item was used to assess women's HIV status.
Syndemic factors
Problematic drug use was assessed using the Drug Abuse Screening Test (Skinner, 1982) . Women who endorsed ≥3 drug use problems were coded as 1 (problematic drug use) and those who endorsed <3 drug use problems were coded as 0 (non-problematic drug use; α = .80; Skinner, 1982) .
Hazardous drinking was assessed using the Hazardous Drinking subscale of the Alcohol Use Disorders Identification Test (Saunders, Aasland, Babor, de la Fuente, & Grant, 1993) . Women who had scores ≥4 were coded as 1 (hazardous drinking) and those with a score <4 were coded as 0 (non-hazardous drinking; α = .81; Saunders et al., 1993) .
Depressive symptoms were assessed using the Center for Epidemiological Studies-Depression Scale (Radloff, 1977) . Women who had scores of ≥16 were coded as 1 (depressed) and those with a score of <16 were coded as 0 (not depressed; α = .84; Radloff, 1977) .
IPV-related PTSD symptoms were assessed using the Posttraumatic Stress Diagnostic Scale (Foa, 1995) . Women who met DSM-IV criteria for PTSD on this screener were coded as 1 (PTSD) and those who did not were coded as 0 (No PTSD).
Male condom use
Fear of condom negotiation was assessed by the question "In the last 6 months, if you had asked your partner to wear a condom, how afraid would you have been that he would become physically abusive?" Women who endorsed not being fearful were coded as 0 and those who endorsed any fear (i.e., responses of 1, 2, or 3) were coded as 1.
Condom negotiation was assessed by the following items: "In the last 6 months, how many times did you have vaginal or anal sex with your partner?" and "In the last 6 months, how many times did you ask your partner to wear a condom?" Participants' percentage of condom negotiation was calculated by dividing the number of instances of condom negotiation by the total number of episodes of sexual intercourse, which was then multiplied by 100.
Condom use was assessed by the following items: "In the last 6 months, how many times did you have vaginal or anal sex with your partner?" and "How many of those times did you use a condom?" Participants' percentage of condom use was calculated by dividing the number of instances of condom use by the total number of episodes of sexual intercourse, which was then multiplied by 100.
Covariates
Sexual IPV was assessed using the Sexual Experiences Survey (Koss, Gidycz, & Wisniewski, 1987) . Consistent with Gidycz et al. (2007) , women who endorsed any sexual IPV in the past six months were coded as 1 (sexual IPV) and those who did not were coded as 0 (no sexual IPV; α = .89).
Childhood sexual abuse was assessed using the Childhood Trauma Questionnaire (Bernstein & Fink, 1998; Bernstein et al., 2003) . Women who endorsed no or minimal child sexual abuse were coded as 0 (no child sexual abuse) and those who endorsed low to extreme child sexual abuse were coded as 1 (child sexual abuse; α = .84).
Analytic approach
SPSS version 21 was used to conduct all analyses. Descriptive statistics were computed. Correlational analyses were conducted to examine the relations among demographic and psychosocial characteristics and the outcomes. Variables that were associated with the outcomes were included as covariates. Based on previous research (Pitpitan et al., 2013) , measures of the syndemic were dichotomized in order to create count variables and to model the collective effects of each variable. Using logistic regression, we examined the bivariate relations among the factors of the syndemic. Using logistic and linear regression, we evaluated bivariate associations among the factors of the syndemic and the outcomes.
Next, consistent with previous research (Pitpitan et al., 2013) , we created a syndemic severity score to reflect the extent to which each woman experienced each factor of the syndemic. Women received a score of 1 for each factor of the syndemic they experienced. Thus, syndemic severity scores ranged from 0 to 4. We assessed the association between the syndemic severity score and the outcomes. Multivariate logistic regression was conducted for the dichotomous outcome (fear of condom negotiation), and multivariate linear regressions were conducted for continuous outcomes (condom negotiation and use). Then, we tested whether condom negotiation mediated the relation between the syndemic severity score and condom use. PROCESS (Hayes, 2012) was used to estimate the direct and indirect effects of the hypothesized associations, after controlling for covariates and fear of condom negotiation. A bootstrapping sample of 5000 was used to estimate the standard errors of parameter estimates and the bias-corrected 95% confidence intervals of the indirect effects were used to determine mediation. Confidence intervals that did not contain zero indicated a significant effect (Hayes, 2012) .
Results
Most of the sample identified as African-American (65%), followed by White (25%), Hispanic (8%), and other races/ethnicities (3%). The average age of the participants was 36.59 (SD = 10.4). Over half of the participants were unemployed (63%). The average number of years of education was 12.05 (SD = 1.7) and the mean annual household income was $13,939.6 (SD = 11,180.5). The average number of years in their current relationship was 6.74 (SD = 6.6). Approximately 8% of women reported that they were living with HIV, 58% reported sexual IPV, 100% reported psychological IPV, and 47% reported childhood sexual abuse; as per the inclusion criteria, all women experienced physical IPV. Problematic drug use (25%), hazardous drinking (31%), depression (76%), and PTSD (39%) were prevalent (see Table 1 ). Age, HIV status, child sexual abuse, and sexual IPV were significantly associated with the outcomes and were included as covariates in subsequent analyses.
As can be seen in Table 2 , women with (versus without) problematic drug use were more likely to report hazardous drinking, depression, and PTSD. Women with (versus without) depression were more likely to report PTSD. Relations among many of the syndemic factors provide evidence supportive of a syndemic.
Regarding relations among factors of the syndemic and the outcomes (see Table 2 ), problematic drug use and PTSD were positively associated with fear of condom negotiation. Hazardous drinking was negatively related to condom negotiation. Depression and PTSD were negatively associated with condom use.
Approximately 17% of the women were not experiencing any factors of the syndemic; 28% were experiencing one factor, 29% two factors, 17% three factors, and 8% all four factors. Women with higher syndemic severity scores were more likely to fear condom negotiation and less likely to negotiate condom use and use condoms (see Table 3 ). There was a significant direct effect of syndemic severity on condom negotiation (β = −8.33, SE = 2.79, p = .003, [95% CI: −13.84, −2.82]), but not condom use (β = −1.22, SE = 2.11, p = .56, [95% CI: −5.40, 2.99];) (see Figure 1) . The indirect effect of syndemic severity on condom use through condom negotiation was significant (effect = −6.41, SE = 2.13, [95% CI: −10.71, −2.31]), indicating that condom negotiation mediates the association between syndemic severity and condom use. 
Discussion
This study used a syndemic framework to examine the collective effects of substance abuse, depression, and PTSD on fear of condom negotiation, condom negotiation, and condom use among IPV-exposed women.
Our findings extend the literature by demonstrating an association between this syndemic and condom negotiation and use. Further, we identified condom negotiation as a mechanism through which this syndemic influences condom use, indicating that condom negotiation may be a key target for intervention in this population.
Our findings underscore the need for interventions that address the comorbidity of substance abuse, depression, and PTSD among IPV-exposed women. Interventions designed to address these co-morbid disorders (Najavits & Hien, 2013) are often contraindicated for women currently experiencing IPV (Warshaw, Sullivan, & Rivera, 2013) . As such, interventions have been developed specifically for IPV-exposed women. Relapse prevention and relationship safety (RPRS) targets sexual risk behavior (including condom negotiation), drug use, depression, and PTSD among IPVexposed women (Gilbert et al., 2006) . However, although RPRS decreases IPV, drug use, depression, and sex under the influence of drugs, it does not increase condom use (Gilbert et al., 2006) . The Women's Health CoOp intervention has demonstrated efficacy in increasing condom negotiation and decreasing unprotected sex, violence, and drug use among high-risk women (Wechsberg, Browne, Ellerson, & Zule, 2010; Wechsberg, Luseno, Kline, Browne, & Zule, 2010; Wechsberg, Luseno, Lam, Parry, & Morojele, 2006) . However, little research has examined its ability to reduce mental health symptoms, such as depression and PTSD (Johnson et al., 2014) . Research is needed to develop or refine interventions to reduce substance abuse and mental health symptoms and increase condom negotiation and use among women experiencing IPV.
Our findings suggest that the collective effects of substance abuse, depression, and PTSD impact condom negotiation and use among IPV-exposed women. IPVexposed women who experienced a more severe syndemic were more likely to fear negotiating condom use and less likely to negotiate condom use and use condoms compared to women who experienced a less severe syndemic. Furthermore, our study demonstrated that condom negotiation accounted for the relation between syndemic severity and condom use, such that women who experienced a more severe syndemic were less likely to negotiate condom use, which, in turn, resulted in less condom use. This finding supports the inclusion of condom negotiation skills training in interventions aimed at increasing condom use among women experiencing IPV. However, because condom negotiation may result in violence in this population (El-Bassel et al., 2005) , interventions should assess the danger of condom negotiation and work with women to decide if and how they can negotiate condom use with their partners. For IPVexposed women who are able to negotiate condom use, it is important to identify strategies that both facilitate condom use and avoid the threat of violence. Condom negotiation strategies that are less likely to provoke aggression, such as using seductive techniques, may address concerns about safety (Otto-Salaj et al., 2008 . Alternatively, women may benefit from womencontrolled methods of pregnancy and disease prevention that do not require them to notify their partners, such as pre-exposure prophylaxis (PrEP) and long-acting reversible contraception (LARC). Other female-controlled methods such as the female condom have demonstrated effectiveness in preventing HIV. However, lack of access, their conspicuous nature, and difficulties with the use of female condoms have tempered their uptake among women at-risk for experiencing IPV (Hoffman, Mantell, Exner, & Stein, 2004; Maksut & Eaton, 2015) . PrEP and LARC may address some of these concerns and be viable prevention solutions for some IPV-exposed women. For other women, substance abuse or mental health treatment may be key to facilitating condom use. Indeed, effective condom negotiation may be difficult when a woman is actively using substances (Maisto, Carey, Carey, & Gordon, 2002) . It is likely that a combination of condom negotiation skills training, female-controlled prevention methods, and substance abuse and mental health treatment is needed for IPV-exposed women to reduce their sexual risk.
Although this study fills important gaps in the literature, there are some limitations that should be addressed in future research. First, all the women in this study reported experiencing physical and psychological IPV in the past six months. Therefore, we could not model various forms of IPV as factors of the syndemic. Second, participants reported on key variables during the past six months. While self-reported, past six-month sexual behavior is moderately reliable (Saltzman, Stoddard, McCusker, Moon, & Mayer, 1987) , given the length of the recall period, it is possible that participants overestimated or underestimated the rate and severity of sexual behavior and other factors of interest. Third, the current study utilized a small sample of non-clinical IPVexposed women recruited from a small urban community in the northeast. Therefore, future research should attempt to replicate our findings in a larger, more representative sample in order to generalize these findings to other populations of IPV-exposed women, such as those who are actively seeking services. Finally, data used in this study were cross-sectional; therefore, causality cannot be inferred. Future research should utilize longitudinal methods to assess the temporal relationships of this syndemic and sexual risk.
Despite these limitations, this study has important implications for HIV/STI prevention and intervention programs for IPV-exposed women. First, there is a need to identify IPV-exposed women who experience substance abuse, depression, and/or PTSD and offer PrEP and LARC. Second, HIV/STI prevention strategies that target IPV-exposed women who experience substance abuse, depression, and/or PTSD should include or enhance condom negotiation skills training to reduce sexual risk. Finally, syndemic theory suggests that syndemics are the manifestation of social ties that bring epidemics together (Singer & Clair, 2003) . Therefore, policy-makers and advocates should consider establishing policies that create healthier contexts for IPV-exposed women. IPV-exposed women should be able to easily access PrEP and substance abuse and mental health treatment, as well as services that indirectly influence their sexual health such as affordable housing (El-Bassel, Caldeira, Ruglass, & Gilbert, 2009 ). By addressing individual and structural determinants of health, we can start to dismantle this syndemic and improve the sexual health of IPV-exposed women.
